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REMARKS 

Claims 13 and 45 have been amended to correct typographical errors. Claim 46 has been 
amended to more clearly define Applicants' invention. Support can be found, for example, at 
page 6, lines 15 to 17 and Figure 4 of the specification. No new matter has been added. Claims 
1 to 65 are pending. Claims 1, 21, 29, 44, 45, 46, and 52 are independent. 

Applicants thank the Examiner for indicating allowability of claims 8, 13-17, 26, 27, 32, 
37-42, 47-51, 57, 59-64, 45 and 44. See pages 7 and 8 of the Office Action. 

1449 

The Examiner indicated at page 3 of the Office Action that reference "AR" has not been 
considered because "it lacks pertinent information such as date of application." See page 3 of the 
Office Action. 

Applicants include two attachments: a previously submitted PTO-1449 at Tab A that has 
been modified to include a publication date and dated document ("document") at Tab B. Based 
on our understanding and inspection of the document, Applicants believe that the reference AR 
was publicly available on March 27, 2000. 

Objections 

The Examiner has objected to claims 13 and 45. See page 3 of the Office Action. 
Claim 13 has been amended to include the proper antecedent basis. Claim 45 has been amended 
to delete the second "the". Applicants respectfully request reconsideration and withdrawal of 
these objections. 

Rejection under 35 U.S.C. § 102(e) 

Claim 46 has been rejected under 35 U.S.C. § 102(e) as being anticipated by U. S. Patent 
No. 6,109,737 to Kishima et al ("Kishima"). See page 4 of the Office Action. Claim 46 is 
independent. 

In making the rejection, the Examiner asserts that: 
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Kishima discloses all the claimed features of the invention including: 
-a method of manufacturing an ink jet printing module comprising: 

-contacting a first component (32) of an ink jet printing module 
(19) having a surface with a thermoplastic bonding component (50); 

-contacting a second component (31) of the ink jet printing module 
including a orifice plate (30) having a surface with the thermoplastic 
bonding component (Fig. 3); 

-adhering a peelable protector strip (251) over the orifice 
plate (column 8, lines 6-10). (See page 4 of the Office Action). 

Applicants have discovered a method of manufacturing an ink jet module including 

adhering a peelable protector strip over an orifice of the orifice plate. See amended independent 

claim 46. In Kishima, 251 is a liquid repelling film not a peelable protector film as described in 

amended claim 46. Specifically, Kishima describes a liquid repelling film 251 which "repels ink, 

[sic] is formed to prevent ink from adhering around a nozzle." See Kishima at col. 35, lines 56 

to 57 (emphasis added) and Figure 25. Indeed, in Kishima, the liquid repelling film does not 

adhere over an orifice of the orifice plate. See Figure 25 of Kishima. Kishima further describes 

that "a liquid repelling film provided with heat resistance and resistance to peeling." See 

Kishima at col. 8, lines 6 to 7. A liquid repelling film which resists peeling is not a a peelable 

protector strip. Thus, Kishima does not describe adhering a peelable protector strip over an 

orifice of the orifice plate of an ink jet module. Accordingly, independent claim 46 is not 

anticipated by Kishima. Applicants respectfully request reconsideration and withdrawal of this 

rejection. 



Rejection under 35 ILS.C. $ 102(e) 

Claims 1-6, 9, 10, 12, 21-25, 29, 30, 33, 34, 36, 52, 53, 55, and 58 have been rejected 
under 35 U.S.C. § 102(e) as being anticipated by U. S. Patent No. 6,361,146 to Singh et al 
("Singh"). See page 4 of the Office Action. Claim 1, 21, 29 and 52 are independent. 

The Examiner asserts that Singh discloses the following claim limitations, among others: 

-contacting a first component (48) of an ink jet printing 
module (Fig. 3) having a surface with a thermoplastic bonding 
component (5), the thermoplastic bonding component having 
dimensions of a surface of the first component (Fig. 3); 

-heating the surface to bond the surface to the thermoplastic 
bonding component (column 6, lines 43-50); . . . 
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-a second component (20) of the ink jet printing module 
having a surface with the thermoplastic bonding component; 

-heating the surface to bond the surface to the thermoplastic 
bonding component (column , lines 43-45). (See pages 4 to 5 of 
the Office Action). 

Applicants have discovered an ink jet module and method of manufacturing an ink jet 
module. See independent claims 1, 21, 29 and 52. The ink jet module and method includes 
contacting a component with a thermoplastic bonding component. See independent claims 1,21, 
29 and 52. Singh does not describe a thermoplastic bonding component. See independent 
claims 1, 21, 29 and 52. Specifically, Singh discloses "[a]dhesive bond as used herein refers to a 
non-releasable, non-repositionable adhesive bond, unlike the releasable, repositionable adhesive 
bonds similar to those used as adhesives in self-stick removable note pads, and the like. 11 See 
Singh at col. 3, lines 4 to 8. Moreover, Singh discloses "a first adhesive film that is capable of 
adhesively bonding to an epoxy coating and a second adhesive film that is capable of adhesively 
bonding to a stainless steel substrate." See Singh at col. 2, lines 62 to 65. In Singh, the films are 
adhesive layers. In independent claims 1, 21, 29 and 52, the component is contacted with a 
thermoplastic bonding component. An adhesive film is not a thermoplastic bonding component, 
as claimed in Applicants 1 invention. 

For at least these reasons, independent claims 1, 21, 29 and 52 and claims that depend 
therefrom are not anticipated by Singh. Applicants respectfully request reconsideration and 
withdrawal of this rejection. 



Rejection under 35 U.S.C. 8 103(a) 

Claims 1 1, 35, and 54 have been rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Singh. See page 4 of the Office Action. Claims 1 1, 35 and 54 depend from independent 
claims 1, 29 and 52. 

In making the rejection, the Examiner asserts that: 

it would have been obvious to a person having ordinary skill in the art at 
the time the invention was made to modify the thickness of thermoplastic bonding 
component of Singh et al. to that as claimed for the purpose of preference for use 
in ink jet assemblies. (See page 6 of the Office Action). 
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Independent claims 1 and 29 and claims that depend therefrom 

As discussed above, Singh does not teach or suggest a thermoplastic bonding layer. 
Indeed, Singh merely describes adhesive films. A person of ordinary skill in the art would not be 
motivated by Singh to contact a component with a thermoplastic bonding component because 
adhering with an adhesive is not contacting a component with a thermoplastic layer. See 
adhesive bond definition in Singh. Thus, without the benefit of Applicants' invention, one of 
ordinary skill in the art would not arrive at a thermoplastic bonding component. 

For at least these reasons, independent claims 1 and 29 and claims that depend therefrom 
are not obvious over Singh. 

Independent claim 52 and claims that depend therefrom 

Applicants have discovered an ink jet printing module which includes a piezoelectric 
element including a surface and a thermoplastic bonding component heat-bonded to the surface. 
See independent claim 52. Singh does not teach or suggest a thermoplastic bonding component 
heat-bonded to the surface of a piezoelectric element. As discussed above, Singh merely 
describes bonding with adhesive films not a thermoplastic bonding component. There is no 
suggestion in Singh that would one motivate one of ordinary skill in the art to contact a 
piezoelectric element surface with a thermoplastic bonding component much less to heat-bond a 
surface with a thermoplastic bonding component. The Examiner has not presented a prima facie 
case of obviousness. 

For at least these reasons, independent claims 1, 29 and 52 and claims that depend 
therefrom are patentable over Singh. Applicants respectfully request reconsideration and 
withdrawal of this rejection. 



Rejection under 35 U.S.C. § 103(a) 

Claims 7, 18-20, 28, 31, 43, 56, and 65 have been rejected under 35 U.S.C. § 103(a) as 
being unpatentable over Singh combined with Kishima. See page 6 of the Office Action. 
Claims 7, 18 to 20, 28, 31, 43, 56 and 65 depend from independent claims 1, 21, 29 and 52. 

In making the rejection, the Examiner asserts that: 

[i]t would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to provide Singh et al. with the thermoplastic 
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bonding component including an electrode pattern and a protector strip adhered 
over the orifice plate as disclosed by Kishima for the purposes of bonding and 
deforming a piezoelectric element and repelling ink. (See page 7 of the Office 
Action). 



Independent claims K 21 and 29 and claims that depend therefrom 
Kishima does not teach or suggest a thermoplastic bonding layer having the dimensions 
of a first component. See independent claims 1,21, and 29. Instead, Kishima teaches that "the 
metallic layer 62 is formed by copper, the above protruding pattern 51 and pattern layer 52 can 
be formed using dry film resist, using the aqueous solution of ferric chloride/' See Kishima at 
Figure 6(A) and (B) and col. 18, lines 55 to 57. In Kishima, a metallic layer is etched over 
component 50. In independent claims 1,21 and 29, the thermoplastic bonding layer itself has 
dimensions of the first component. See, for example, Figure 4 of the specification. A laminated 
metallic pattern over a thermoplastic layer is not thermoplastic bonding layer having the 
dimensions of a first component. 

As discussed above, Singh does not teach or suggest a thermoplastic bonding layer. 
Thus, neither Singh nor Kishima, nor their combination, provide any motivation to contact a 
component with a thermoplastic bonding component, the thermoplastic bonding component 
having dimensions of a surface of the first component. For at least these reasons, independent 
claims 1,21, and 29 and claims that depend therefrom are patentable over Singh combined with 
Kishima. 

Independent claim 52 and claims that depend therefrom 

Kishima does not teach or suggest a thermoplastic bonding component heat-bonded to a 

surface. In Kishima the 

plural protruding portions 51 are laminated on one main surface 50A of a 
thermoplastic layer 50 formed by thermoplastic material amd provided with an 
adhesive property and the above thermoplastic layer 50 is bonded onto main 
surface 31 A. (See Kishima at col. 16, lines 26 to 31) 

Indeed, in Kishima, layer 50 is adhered by an adhesive. Kishima does not teach a thermoplastic 
bonding component heat-bonded to a surface. As discussed above, Singh does not teach heat- 
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bonding a thermoplastic bonding component to the surface of piezoelectric element. Adhering 
with an adhesive is not heat-bonding a thermoplastic layer. Thus, neither Singh nor Kishima, nor 
their combination, provide any motivation to contact a thermoplastic bonding component to heat- 
bonded the thermoplastic bonding component to the surface of a component. 

For at least these reasons, independent claims 1, 21, 29 and 52 and claims that depend 
therefrom are patentable over Singh combined with Kishima. Applicants respectfully request 
reconsideration and withdrawal of this rejection. 

CONCLUSION 

Applicants ask that all the claims be allowed. 
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Development of Heat Bonding Type 
Polyimide Film 

[UPIUEX.VT] 



Speehrtyftc<iuml)rv. Busing 

TAKUHIRO ISHZI e-Miaos3«itfabriiuLcajp 



1. Introduction 

Poiyimide film is a high heat-fesutaot 

iniuladng material. 

11k demand of tbc polyimide film expands 
around electric cod electronic industrial 
field. 

Ube Industries, Ud. hat an industrial 
synthetic technology of 
BPt)ArblpfienjJtata»uteKyllc 
dianhydride) by the coupling reaction of the 
arenanc group. 

Ihs polyimide is obtained by the 
polymerization ofBPDA and the aromatic 
group diamine in the polar solvent, then 
the polyimide film ii made by she casing 
method. 

71m representative grade of tho BPDA type 
polyimide Aim ii TUPILK-SJ. 
I"UPTLEX-Sj has a high mufeot snare es e 
base fQm fox TAB (Tape Automated 
Bonding) with excellent heel-icsis&nee, 
m ac h a n iosl atfongth, and the dueenwon 
*»b2iry, etc. 

Ube Industries Ltd. developed new 
poiylnOdcfiljnrUPILEXVTj with the 
excellent haer bonding characteristics based 
on this BPDA type polyimide technology. 
Thanks toIUPILEX VT I's eaoelicnt 
bonding properties without using adhesive, 
ftere are wide ranga of potability of 
application*. 

In this text, fUPOJEX VTJ made by the 
continuous film casting equipment is 
introduced together with the data . 

Tabic 1. Mechanical properties 



^Characteristic 

There is a base film t or FPC(Hexible Mm 

Circuit) in a typical usage of the polyimida 

fihn. 

A popular eowcure of eopntrcbd 
lamination Bsed for FPC is throe layer ry|* 
gnnriirmg of a polyimide (Um, a copper 
fbfi. and an aoylk adhesive. 
However, there arc some problems pointed 
out farj*C; heafcrcsistanwe uTFFC 
decreases mom than the polyimide film 
because of that of adhcaives, and the 

diidoDBu of 

the FPC subsuste k also natrictcd to the 
need of trncJoieu due to that of die bonding 
layer. 

lUHLEX VTJ can bo bonded simply by 
heating (Ahouf 300 tl) widioot toe 
adhesive with ceramics and metal like 
copper, aluminum, ***' wL — . etc, 
The bonding pressure in this eeac is within 
a general range though differ* according to 
the process and the material. 
Of course, fUPILEX VTJ has an enough 
characteristic* as the polyimide film. 
fixoaQeux iaou bondiag property withnut 
losing the original film property was 
achieved by die further development of 
synthetic technology of the peiyhnlde uaine 
BPDA. 

TUPILKX VTJ u an aromatic graupo 
polyimide as well s* FUPILEX-Sj and is 
able to be produced by the eaijdng 
equipment for the polymerization aod the 
casting widiout • special f'"«*n.« 
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UPSLEX VT 



PheaU TheappevamelhoihammsiinUBr. 




unjse-a 



UFUDC VT 



3. Physical properties of 

TUPILEXVTJ 

Heat bonding typo polyimide film 

/VT44ISJ (30^ m) was made for trial 

purposes. 

Hie propenies of films wmre cooiponaj 
about appearance, meuhanicai properties, 
thornial propenies, electric properties, and 
cbeinioal properties wuft OlOjc of 
fUPILKX-S J 25 m m of thickness 
•(catalogue value). 

As a result, the properties of chase film arc 
qohe similar to those of usual aromatic 
polyimide 

0) Appearance of I UPILEX VTJ 
f VT441SJ is abhreviatBd as VT and 
rUPlLUX-Sj b obWeviatcd s* S. 
VT is a transpamnr film of tbc poJyiuud* 
color. 

The appaaranca of VT ii hardly 
distinguished to S»(Phoiu.l) 
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Fi0.1 ToneAe Stress - Strain Curves 
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(2) Mechanical properties of 
rUPILEXVTJ 

A mechanical properties flf 2St and 300*0 
fVT ate shown in T*Wt I. 
Tensile SRcn£tb ar normal temperature it 
32kgfoun*aiid the value at WC is 
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The tmuU» modulus ax nomuU ceapemuf* 
U about 70% of thai uT S, Om atonjation it 
50-60%, which it larger than 5. 
Fig. 1 showt stress-siain curves a 2ST^ 
«nd300 i Cof VT. 

This figure jays that VT is softer sud larger 
drop o/ afrengtb by heat than that of S. 

(3) Thermal properties erf ftJPILEX VTJ 
Table 2 shows a lhennal propenic* of VT. 
TV level of 0>e shrinkage rate at die high 
lempmuift of *vT is similar a> S. 



The coefficient efthctnal expansion of Vi- 
ta ehomJOppm which is larger then OjuofS 
F^asbowiihcw^hr^^p^^^ * 

mo pyrolysi* «f VT at the tcmperarure of 
3501;. 400r. and 4»r. 
The weight Joss was hardly observed evtn 
after 18 bouts ai350t. 

(4) Electric properties. 

An •Metric properties of VT are shown In 
Table 3. 

Bach pioperbet of VT «e ai similar level 
to 5. 

(5) Chemical properties. 

Table 4 shows a chemical msiiuneu of VT. 

VT shows simibr elkaJi reiisancc to S. 

The dimension change of VT against 

various solvents is also very small 

It Is said that the VPDA type polyimidc has 

very high cht&ical resistance and VT alto 

has the similar characuriuics. 

Although the general polyimide film has 

rather high water aosotpdon, 

it appoars thai VT has compaxan veiy amell 

water absorption as wen as S. 



Table 2. Thermal properties 
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Table 3. Electrical properties 

'» - I> ' ^J, , J I. . . q J. ^.,J 1 | J„ I — . ^ 
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Table 4. Chem ical properties 
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R^ATut Specimen 




10mm 



Tne copper foil of CLSaa width fm left sn4 
edltf cooper foil va teamed by the Mcning. 



fte>5 dCC-Peel Tan G«ar 



4.Heat bonding characteristic 
ofrUPILEXVTJ 

The heat bondm£ test of VTVcuppef foIL 
VT/VT| and VTA was inade. «id the 
peel strength af each case was m eaenr ed. 

(1)VT/topperfo« 

ThftiMspcadzncn was made by deeding 
VT and soiled copper foil (35 m) by the 
healing xolL 

Tbe condition went by 30013 in 

tempera ru re 

(D Heat resistance 

Rg, 3 showed die test result of peel 

omigtb in c«d> temperature from normal 

tcxnperaaue to 300*0. 

Initial peel strength CT-Pecl) was about 

lJ.2kg/cm 

Inirial dmI ttiength was maintoined up to 
3O0X:. 

At 250T„ 90% of initial stxength Is 
maintained^ 

The retention rate has decreased even to 
30%ai300r. 

® Chemical re&iatonc* 

Pig. 4 showg the ust spnrimfa. which was 

prepared as fellows; VT and copper foil of 

lOrnm widm was heal bonded then toe 

copper f oil of 0-5 nun width was left and 

oxher copper foil was removed by die 

etching. 

The test specimen was soafced la various 
chemical* for 60 nunffles sad peel strength 
before aTvi afler soaking was meannrd. 
Feel strength was measured oy 90"* Peel 
(Figure 

peel strength has ec* (krasved by varicms 
e&emloaU as anvwu iu Table 5. 
® Other experiments 

Tibia 6 showed the condition of heal cycle 

♦ 

solder hcat~re*hnanee test aad^~ 
piukuis uuofear test. 
As the resullilbc rctnnlion xulo of peel 
strength was 100% in die test of heal cycle 



and solder beet-msiieuit, 
but 90% in PCL 

(2) VT/VT 

host bonding test of VT and VT was 
made. 

The eopdixlon weal by 330*0 In 
ttmpennzre, pressure 5M0«g/CnV and 
tone lbf 60 mznmes wim ft sot press. 
Peel strength was ikg/crn or more. 
On the other hand, when a special method 
was Used. hefiX bonding VT and VT at 
300t with no pressure, was possible 
maintaining the peel strength of onrer 1 
kg/on. 

(3) VT/S 

VT and S were not able to be heat bonded 
in the same coadiriop «a VT/VT. 

5. To the end 

finite ih+ above-tertpix was eenfimed 
that VT oen be beat bonded to the metal 
such as aluminum. « ff " nl *** Steel, and nun 
and to she ceramics. 

Therefore, VT has great possibility to be 
used as a mhiritu^ of die field where the 
polyimide K\m was laminated using 
adhesive. 

I wish to express my gretiwde for 
cooperation by specialty unttri a li dept. 



Table 5. Chemical resistance of VT/ooppor W 
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100* 


60mln. 



Table 6. T CI condition of other gyp+rtmenta 



Rut Cjoi* T**« 



150*0 X Kerne. X 3Dmln, (5Uinca) 



SoMerH«ia 



2d0t: X lOftee. 
IN - iOT wm u*ad at Dux 



PnesDj* Cooker T« 
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PIUEX VT 



onding Type Polyimide Film 



UBE Industries, TM* has developed new BPDA type polyimide film "UHLEX VT 9 . 

UPHJEX VT is a haat bonding type of polyimide film without using adhesive and applicable with 

various substrate material. 



Features 

(1) Heat bonding ability with ceramics, silicon wafers, and metals 

(2) Bonding temperature : 30CFC 

(3) Excellent characteristics as polyimide film 



Applications 
•FPC 

•HDD Suspention 
• Ceramics lamination 

Properties (30pm, MD) 



•Metal substrate PCB 
•Sheet hearer 
•Micro Machine 













Tensile Strength 


25-C 


ASTM D862 


kg/mm* 


32 


300°C 




10 




zyc 


ASTM D8QZ 




54 


300'C 


74 


Tensile Modulus 


25»C 


ASTM D862 


kg/mm* 


680 


300°C 


180 


Coeffldanl of TTtermal Expansion 


20-200*C 


ASTM 0233 


ppm, •C-t 


18 


Heal Shrinkage 


200°C. 2hr 


JJS C2318 


% 


0.10 


Dielectric SVenglh 


25*C 


ASTM D149 


KV 


7.6 


Dielectric Constant 


2S'C ( 1kHz 


ASTM 01 50 




3.2 


Volume ResJsifvhy 


2S°C 


ACTMD257 


A -am 


10" 


Chemical Resistance 


Retention Role of 
Modulus in 10% NAOH 




% 





UBE INDU5TRIES,LTD. Specialty Product* Dlvlelon 
Business Dewiopmont Dipt 

USE Building. 3-11 Higashl-ehlnagawa 2-ch me, Shin^awa-ku, Tokyo 140 V Japin 



UBE INDUSTRIES, LTD 



Heat Bonding Type Polyimide Film 
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UPILEX®-VT can be bonded simply heating (about 300°C) without the adhesive with various material. 



Application 

(1 ) FPC (Flexible Print Circuit) 

(2) Metal sucstrate PCB 

(3) HDD Suspension 

(4) Sheet heater 

(5) Ceramics lamination 

(6) Micro Machine 



Features 

High bonding ability with ceramics, silicon waters, and metals. 

Bonding temperature: 300°C 

Enough characteristics as polyimide film. 



Typical Properties 

1. Mechanical Properties 

Softer and larger drop of strength by heat than that of UPILEX®-S. 



Table 1. Mechanical Properties 



Item 



UPILEX VT 



UPILEX-S 



Unit 



VT (30iim) 



25S (25iim) 




Tear Strength-Propagation [Elmendorf] g/mm 200 



Test Method 

ASTM D882 
^SlT^lPffe2l| 
ASTM D 882 , 
^SiTif^ltBjliQQM 

ASTM D1 922 '! 




20 40 60 80 
J?toin, % Elongation 



100! 



Fig. 1 Tensile Stress-Strain Curves 
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2. Electrical Properties 

Similar level of each properties to UPILEX®-S. 



Table 2. Electrical Properties 




3. Thermal Properties 

Similar level of the shrinkage rate at the high temperature to UPILEX®-S. 
Larger coefficient of thermal expansion than that of UP1LEX®-S. 

Table 3. Thermal Properties 



Item 


Unit = 


UPILEX VT 


UPILEX-S 


Test Conditions (Method) 


VT (30um) 


25S (25nm) 


Heat Shrinkage 
200 °C 2 Hours 


MD 
TD 


0.10 
0.10 


0.10 
0.10 


JIS C2318 


Coefficient of thermal expansion 
( x ppm cm/cm/°C) 


MD 
TD 


18 
21 


12 
12 


20 ~ 200 °C 
At 5 °C/min. temperature increase 



*MD=Machine Direction 
TD=Transverse Direction 
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4. Chemical-Resistance Properties 

Similar alkali resistance to UPILEX®-S. 

Small dimension change against various solvents. 

High chemical resistance. 

Comparatively small water absorption as well as UPILEX®-S. 
No decrease of peel strength by various chemicals. 

Table 4. Chemical Properties 



Item 


UPILEX VT 


UPILEX-S 


Immersion 


Retention of = 


VT (30um) 


25S (25um) 


Condition 


10% Sodium Strength 

Hydroxide E °T, 
Modulus 




98 % 






80% 
60% 
95 % 




At 25 °C 
for 5 days 


Water Absorption Rate 




1.08% 






1.00% 






Dimensional Stability 


MD 




TD 


MD 




TD 




Ferric Chloride 
5% Sodium Hydroxide 

Isopropanol 
2N-Hydrichloric Acid 


+0.01 
+0.02 
0.00 
0.00 




+0.01 
+0.02 
0.00 
0.00 


-0.01 
-0.01 
-0.00 
-0.00 




+0.01 
+0.03 
+0.01 
-0.00 


At R.T, for 10 min. 
At 60 °C for 30 min. 
At R.T. for 10 min. 
At R.T. for 10 min. 



Table 5. Chemical Resistance of VT/Copper Foil 



Chemical 


The Retention Rate 
of Peel Strength. 


Immersion Time 


2N-HCI 


100% 


60 min. 


2N-NaOH 


100% 


60 min. 


MEK 


100% 


60 min. 


Toluene 


100% 


60 min. 




300 



Fig. 3 Retention Rate of Peel Strength (%) vs Temperature 
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5. Oth r F atures 

High retention rate of peel strength in the test of heat cycle, solder heat-resistance and PCT. 



Table 6. Retention Rate Test Condition of Other Experiments and Results 



Heat Cycle Test 
Solder Heat Resistance 
Test 

Pressure Cooker Test 



150 °C * 30 min. ~ -55 °C * 30 min. (5 times) 
280 °C x 10 sec. 
1N-HCI was used at flux 
121 °C , 2 atm H 2 Q x 20 hrs 



100% 
100% 
90% 



U PI LEX® is registered trademark of Ube Industries, Ltd. 
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